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FORESTS OF THE PAST ALONG THE COAST OF 
SOUTHERN MAINEl 
By JOHN E. POTZGER AND RAY C. FRIESNER 
Pollen anlysis in North America is gradually adding more and 
more significant facts on the history of our forests in glaciated North 
America, showing likenesses and differences in succession in the 
various geographical locations; throwing into bold relief definite 
patterns of forest development for a given region or for several 
regions. Forest types also suggest climatic changes and fluctuations 
which made such forest types possible. Up to the present our eastern 
coastal areas received less attention from the pollen analyst than the 
interior central states. The analysis of peat from New Jersey by 
Potzger and Otto (7) and the studies by Deevey (3, 4) in Con­
necticut made at least a beginning in pollen study along the Atlantic 
coastal areas. They also accentuate the need of further studies along 
our eastern border to add to the completeness of the picture with 
respect to forest succession during post-glacial times, especially 
northward of the New Jersey and Connecticut stations. The present 
study has this expansion of area as its specific aim. 
A series of six bogs, located near tide water of the Maine coast, 
ranging in geographical distance from Mt. Desert Island on the north 
to west Rockport on the south, constitutes the field of study (fig. 1). 
These bogs are no doubt representative records of the history of the 
forests along coastal areas in southern Maine for all present eSSell­
tially the same story. 
PHYSIOGRAPHIC AND GLACIAL FEATURES OF MAINE 
The coast of Maine is frequently very rugged, with 'peaks rising 
up to 2,000 feet elevation a short distance inland from tide water. 
) This is contribution 198 from the Botanical Laboratory of Butler Uni­
versity. The field work was supported by a research grant from the AAAS 
through the Indiana Acad"emy of Science, for which the author is deeply grateful. 
'vVe also express our sincere thanks to Esther V/hitney Potzger' for the lettering 
on the graphs. We are further appreciative of the co-operation given us by 
Mr. Gershom Walden and the assistance received from the publieation by 
Trefethen and Bradford (8) to locate the bogs. 
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FORESTS OF THE REGION STUDIED 
THE BOGS OF MAINE 
Late Wisconsin glaciation determined most of the soil and the topo­
graphy of the more level areas. Much of the soil, especially on slopes, 
is shallow and rich in glacial boulders. According to Trefethen and 
Bradford (8) all of Maine, even Mt. Katahdin, was over-ridden 
by Late Wisconsin glaciers. 
The bogs of coastal Maine differ very much as to origin, con­
figuration and early sedimentation processes from any which have 
come to the attention of the authors. The extinct as well as extant 
lakes are strikingly elongated with their long axis inclined from north­
west to southeast. Most bogs are of the valley type, some of them 
covering extensive areas; these latter ones are locally called "heaths." 
Nearly all bogs have twelve feet or more of bluish-gray rOCK flour, 
frequently referred to as "blue clay," as initial deposit. Microscopic 
examination of this bottom sediment shows that it consists of small, 
very sharp, quartz crystals. The material is of putty-like consistency, 
and this makes sampling and cleaning of borer a distinctly difficult 
problem. The peat rests, sharply separated from it, on the rock flour 
layer. The maximum fill was 33 feet. Abundant diatom flora is 
a characteristic of most of the bogs. 
Valley-type bogs are difficult to sample because the deepest part 
of the depression is not easily located, this is however. an essential 
requirement if a complete pollen profile is to be anticipated. In 
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The forests of today are a mixture of coniferous and broadleaved 
species, bearing the general aspect of the lake forest, to which the 
forests of Maine are no doubt closely related. Picca rubra plays a 
prominent role, but Picca glauca and P. mariana as well as Abies 
balsamea are represented abundantly in the forest complex, and they 
are associated with Pinus strobus and Tsuga canadcHsis. These for­
ests are a result of secondary succession after lumbering eliminated 
the primeval forest. Growth of Pinus strobus is very rapid in this 
part of Maine. Ring counts of a number of stumps which were 32 
inches in diameter gave the average age of the trees as 70 years. On 
the mountains the forest types are frequently sharply separated into 
various associations, this segregation is apparently determined by mi­
croclimatic factors. 
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most instances several test borings were made to determine the general 
slope of the basin floor. 
Evidently all the coastal bogs were under the influence of wasting 
glacier front for a long time. This is suggested by the usual deep 
layer of rock flour, and is also confirmed by the interpretation given 
by Trefethen and Bradford (8). The surface of the mat is covered 
with Sphagnum and dense growth of small shrubs, of which Rhodo­
dendron canadensis, Chamaedaphne calyculata, Spiraea salicifolia, 
Kalmia angustifolia and Ledum groenlandicum are most common and 
most abundant. 
Fig. 1. Map of lower Maine showing location of bogs studied. 
KEITH'S HEATH 
This bog is located on Mt. Desert Island about two miles west of 
Morrison's Heath and about two miles south of the Mt. Desert Island 
Biological Laboratory (fig. 1). The large, oblong area is devoid of 
all tree vegetation and has a dense cover of Sphagnum and shrubs. 
A layer of peat totalling 12 feet in depth rests on a 17-foot layer 
a f rock flour. 
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I 
of the eastern rim of the basin. Organic deposits totalled 21.5 feet 
which rested on a nine-foot layer of rock flour. 
WEST ROCKPORT BOG 
Two miles west of West Rockport, and a half mile north of high­
way 37 is located a long valley-type bog, ranging in width from a 
quarter to a half mile. The surface is still very wet and is covered 
by a dense growth of Sphagnum. At some places tall shrubs cover 
the mat. The deposit of rock flour was deeper here than in any other 
bog studied, it totalled 24.5 feet. The boring was made in the center 
of the trough. 
METHODS 
Sampling was carried out with a Hiller-type borer. The outer 
layer of the core within the cylinder was Cllt off with a knife and 
the sample was thus secured from the central portion of the core. 
The peat samples were placed into properly labelled I-oz. bottles. As 
a rule samples were taken at one-foot intervals, except where sharp 
differences in appearance of the sediment make more frequent samp­
ling advisable. The laboratory technique followed closely the Geisler 
(5) method. A 5% aqucous solution of gentian violet served as 
stain. Coarse peat was strained through cheesecloth to remove large 
plant fragments. Tabulation was made with aid of 150X magnifica­
tion, but all small and not-easily-identified pollen grains, a's well as 
all measurements of Pinus and Picea pollens were made under 640X 
magnification. While all small Pinus pollens were classified as those 
of Pinus banh£ana, according to Cain (2) and Buell (I) there is 
serious doubt in the mind of the author whether this is a reliable 
means of differentiating when pines with larger pollen grains make 
their appearance, for pollens of Pinus l'esinosa overlap the size range 
of Pinus banksia1ta. A count of 200 pollen grains was made for most 
foot-levels except where pollen representation was sparse. In the rock 
flour deposits pollen was frequently very sparse. There, 10 slides 
were used for data in tables I to 6. It was concluded that the small 
representation indicates a very sparse vegetation cover of the mixed 
forest type which invaded the newly exposed land surfaces. 
OBSERVATrONS 
No previous series of bogs described by the writer presented so 
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uniform a forest succession as the pollen profiles from the bogs 
included in this study (figs. 2and 3, tables 1-6). Pollen representa­
tion was sparse in most lower foot-levels where sediments consisted 
of rock flour (tables 1-6) but a mixed forest type, including both 
coniferous and broadleaved genera, even Quercus, is suggested by 
the pollen representation. Beginning with the layers of organic sedi­
ments the dominants in the forest were Picea gla-uca (primarily) 
P. mariana and Pinus bm~ksiana. This association persisted while 
four to si~ foot-levels were being deposited. This was succeeded in 
all bogs by a prominent Pinus .strobu.s (P. resinosa) peak in which 
Tsuga and Betula played an important role. In general, Pinus 
banksiana had greatest abundance of pollen in lower foot-levels; its 
initial decline coincided with that of P1'cea glauca. However, unlike 
that 0 f Picea, it showed no later recovery; also, it did not reach the 
significant representation of the taller pines. Picea mariana lacked the 
abundance of P: glauca. It fluctuated more, but was like it in a 
secondary peak in upper foot-levels. Tsuga has two prominant peaks, 
separated by decided 'decline in abundance. In the more recent past 
it apparently assumed a very secondary position in the forest complc....c 
Quercus suggests greatest abundance at midprofile levels, but at 
four stations (fig. 2 and 3) it indicates recovery at surface levels. It 
was an early component of invading tree groups, as a rule, already 
at bottommost levels where sediments were composed of rock flour. 
Betula plays an important (with some fluctuations) role throughout 
most of the seres in forest succession. While a faint tendency to 
show two peaks and declines is noticeable, these are, however, not 
so prominent as in Tsuga. Abies plays a consistently unimportant 
part in the forest complex. The most striking single feature of all 
profiles is the pronounced double peak for Picea glau.ca: one at 
lowermost levels, which is succeeded by a sudden decline which is 
so characteristic of stations in the Central States, leading to a long 
period bordering on relic status, and this is followed again by a strik­
ing increase in abundance of pollen at one-foot and surface levels 
(figs. 2 and 3). Of other broadleaved genera besides Quercus and 
Betula, only Fagus suggests the semblance of an important participa­
tion in crown control. Its invasion is associated with decline of 
Pinus strobus and Quercus. This occurs at midprofile. Carya, 
Juglans, Tilia, Acer and Ulmus occupy positions of secondary ilp­
portance. The forest, thus, changed from a mixed coniferous type 
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to one constituted primarily of tall pines, which in turn yielded to a 
Pinus strobus-Tsuga-Betula association in which Betula was briefly 
replaced by Quercus. Betula and Tsuga alternate in two peaks of 
abundance, in which Betula probably represents a drier period. The 
final succession was to an association of conifers and broadleaved 
genera, with a decided increase in Picea while the topmost foot-level 
of peat accumulated. 
DISCUSSION 
The initial postglacial forest along coastal areas of eastern North 
America was not the simple Picea glauca consociation which one finds 
universally in the central states. Potzger and Otto (7) refer to a 
similar condition in northern New Jersey and attribute it to more 
rapid moderation in climate along coastal areas. The rock flour 
deposits originated without doubt from melting glaciers, and since 
pollens of Tsuga, Quercus and Betula are found in these sediments 
we must conclude that climate in coastal Maine must have moderated 
more rapidly than in interior locations. During the period of emer­
gence of land surfaces from the ice cover a sparse tree vegetation 
advanced northward. While glaciers were retreating and rock flour 
sediments accumulated in the basins of lakes a sparse tree vegetation 
invaded the ice-free borders. The components were primarily coni­
fers but Betula and Quercus found climatic conditions tolerable to 
their presence. A unique feature of the succession is that the Picea 
climax (especially P. glauca) followed a mixed association of coni fers 
with sparse representation of broadleaved genera. The broadleaved 
genera and Tsuga persisted throughout the Picea climax in secondary 
status but the increase in abundance of pollen indicates a status of 
codominance in later successional stages. Rapid advance of forests 
after melting back of glaciers is suggested by the abundance of pollen 
in the organic deposits which rested without a transition zone on the 
rock flour deposits. • 
Behavior of Quercus differed greatly in Maine from that in 
New Jersey. While in ~faine it never assumed a role of dominal1ce~ 
it had its highest sepresentation in midprofile of all bogs, it was 
associated with Pinus sf-robus during the period of its highest repre­
sentation, which came before the first peak representation of Tsuga. 
In New Jersey it suggests a climax condition to succeed Pinus. While 
Tsuga is much more prominent in Maine than in New Jersey its 
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abundance distribution is very similar, more or Icss indicating two 
periods of more favorable climatic conditions followcd by some de­
pressing factor. In Maine this may mean periods of morc abundant 
available moisture alternating with periods of reduced available 
moisture. Potzger and Otto (7) postulated similarly for New Jersey 
under similar expressions, and involving, thus a wider geographical 
area than the lower New England state. Present climatic conditions 
do not appear favorable to Tsuga. According to Hyland and Stein­
metz (6) the range of Pinus banksiana' is at present found within 
the northern limits of the area represented by the bogs listed, but only 
in scattered colonies, indicating that the taller pines reduced its 
abundance when climate became favorable to their maximum de­
velopment. Here as in the central states, the Pinus peak is so pro­
nounced and of such long duration (figs. 2 and 3) that one can 
hardly escape the assumption that Pinus constituted a climatic climax 
which was replaced when moderating climate favored Tsuga and 
broadleaved genera. 
The pollen profiles of Maine present a striking and consistent 
alternation between Betula and Tsuga during peak representation 
(figs. 2 and 3) indicating replacement of Tsuga by Betula, or rather 
by a Pinus-Betula association during drier climatic cycles. If we 
assume as ~orrect the postulated xerothermic period during postglacial 
times we may read it into the alternations of Pinus-Betula and Tsuga 
dominance. However, we would then be obligated to assume several 
such periods. It may also be read into the higher representation of 
Quercus at midprofile positions. The author feels that the pollen 
analysis records are at present too meager to warrant basing on thcm 
the sweeping generalizations whih at times are expanded into re­
gional dimensions from records of a few bogs in any onc locality. 
Fagus is a more recent invader into the forests of Maine but 
appears to be a rather discouraging indicator of climatic values. 
From the acquaintance with it in Indiana, Michigan and Wisconsin 
one would expect its increase in abundance to reflect a climate marked 
by greater moisture abundance, but in ?lfaine it develops into greater 
reprcsn~ation during a period when the reduced percentage of Tsuga 
pollen mduces onc to postulate reduced availablc moisture. Since 
moisture is not the sale criterion of controlling force of distribution 
of genera, but tempcrature, too, plays a vital part we are at least 
justified to say that the combined climatic factors were more favor-
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able to the invasion and ecesis of Fagus during the period of time 
during which the upper third of the peat deposits accumulated than 
during the period preceding, and that conditions which prevailed in 
the most recent past have not been so favorable to its competitive 
participation in the forest cover as at a former period. 
The striking profile can figuration for Picea, especially for Picea 
glauca, at first thought suggests a decided cooling during recent times, 
however, other explanations must be reckoned with in an attempt to 
account for the important increase in Picea pollen while the topmost 
foot-level of peat accumulated. Picea ntbra is an important constitu­
ent of the forests of lower Maine, it is more tolerant than either 
P. glauca or P. nwn:ana. Taxonomic characters as well as compari­
sons of its pollen with that of the companion species of Picea indicate 
a hybrid status. The size range of Picea rubra pollen includes that 
of both P. glauca and P. 1'/tariana. There is, thus, the possibility that 
the striking increase in Picea pollen at the closing foot-level marks 
the entrance of this more tolerant species (hybrid,) into the forest 
composition of the East. On the other hand, this Picea "peak" at 
closing foot-levels does not appear in the profiles from northern New 
Jersey (Potzger and Otto, 7), neither does Deevey (3, 4) find it 
universally present in Connecticut. There are, of course, other fea­
tures of the profiles which might be interpreted as indicators of a 
cooling climate in more recent times. These are: the decrease of 
Fagus, Tsuga and Pinus strobus, the more frequent occurrence of 
Carya and Juglans in the middle third than in upper third of the 
profiles. Militating against such interpretation are the increase in 
Betula and Quercus at upper levels and the present northward distri­
bution of Carya and Juglans. Hyland and Steinmetz (6) include 
southern Somerset and Franklin counties for Carya ovata and south­
eastern Oxford and western Kennebec for fuglans cinerea. I f ac­
curate data on rate of peat accumulation were available it might be 
found that the upper foot-level of peat accumulated since civilized 
man began his lumbering activity in Maine some 300 years ago. In­
crease of Picea in that case would, perhaps, mean greater abundance 
of Picea in response to lessened competition from more tolerant trees. 
SUMMARY AND CONCLUSION 
1. The study reports on pollen analysis of peat from six bogs 
located between Mt. Desert Island and W. Rockport, Maine,. in which 
extreme correlation of profile characteristics is an outstanding feature. 
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TABLE I 
Morrison's Heath 
Numbers of pollen grains counted at any given foot-level. 
Fool·level 
• 
SlIrf ~ 1 2 3 4 S 6 7 8 9 LO 11 12 12~ IH 
Total no. g,-a; n. ISO 200 200 200 200 200 200 200 200 200 200 200 200 200 100 11 
..... 
'0 
N 
Abies 
Acer 2 
Betula 15 
Fagus 4 
FraxinllS 
Juglans 
Larix 2 
Picca glauea 42 
Picea mariana 20 
Pinus banksiana 4 
Pinus strobus (P.resinosa) 37 
Quercus 5 
Salix 
Tsuga 16 
Ulmus 
Unknown ,1 
1 
1 
38 
3 
2 
68 
9 
7 
37 
S 
26 
4 
3 
37 
2 
1 
52 
20 
11 
43 
3 
24 
1 
3 
4 
1 
47 
S 
1 
1 
23 
14 
3 
24 
3S 
29 
12 
2 
3 
25 
3 
14 
14 
2 
31 
100 
6 
3 
23 
6 
9 
II 
8 
63 
1 
74 
4 
2 
15 
1 
6 
9 
7 
70 
88 
2 
1 
7 
11 
15 
74 
1 
1 
83 
1 
1 
10 
1 
8 
8 
30 
81 
3 
57 
1 
4 
14 
4 
14 
16 
125 
10 
21 
15 
1 
17 
37 
99 
22 
5 
3 
1 
1 
10 
6 
13 
25 
123 
13 
1 
3 
1 
28 
3 
9 
36 
90 
24 
1 
5 
1 
3 
8 
1 
61 
7 
19 
18 
39 
32 
12 
1 
1 
1 
4 
2 
2 
3 
30 
22 
26 
3 
2 
6 
1 
6 
2 
2 
.~ .~ 
." 
" 
.... ~.. 1 10 14 15 10 ~ 61 2 
- Fagus '" ~ 4 3 2 5 3 6 1 1Fraxinus 1 
.Jllglans 
Larix 2 2 1 1 7 3Picea glauca 42 68 52 23 14 9 6 7 8 4 1 6 3 19 30 1Picea mariana 20 9 20 14 14 11 9 11 8 14 17 13 9 18 22 6Pinus banksiana 4 7 II 3 .2 8 7 15 30 16 37 25 36 39 26 2Pinus strobus (P. resinosa) 37 37 43 24 31 63 70 74 81 125 99 123 90 32 3 2Quercus 5 5 3 35 1 I 3 10 22 13 24 12 2Salix I 1 I 1Tsuga ]6 26 24 29 100 74 88 83 57 21 5 3 5 1Ulmus 1 1Unknown ;) 4 3 12 6 4 2 I I 3 3 1 6 
TABLE I-(Continued) 
Number of pollens of shrubs, herbs and spores tabulated while counting above tree pollens. 
Fool·leve) Surf ~ ] 2 3 4 5 6 7 8 9 10 11 12 12~ 14~ 
...... 
'0 
w 
Alnus 
Cory Ius 
I1ex 
COOlpositae 
Gramineae 
Nymphaea 
Fern spores 
Dryopteris 
Lycopodiaceae' 
Sphagnum 
I 
I 
3 
4 
8 
4 
1 
2 
3 
28 
2 
4 
2 
5 
1 
1 
4 
1 
1 
1 
22 
40 
1 
2 
1 
1 
1 
2 
2 
2 
12 
4 
1 
4 
11 
2 
2 
1 
2 
6 
1 
2 
1 
7 
1 
4 
2 
6 
1 
122 
TABLE II 
Keith's Heath 
Numbers of pollen grains counted at any given foot-level. 
Foot-level Surf. i 1 2 3 4 5 6 7 8 9 10 11 12 13 20 24 26 
Total no grains 100 100 200 187 200 200 200 200 225 200 200 200 200 100 80 10 5 19 
... 
\0 
~ 
Abies 
Acer 
Betula 
Carya 
Fagus 
Larix 
Picea glauca 
Picea mariana 
Pinus banksiana 
Pinus strobus (P. resinosa) 
Quercus 
Salix 
Tsuga 
Ulmus 
Unknown 
3 
48 
1 
7 
5 
2 
18 
3 
5 
3 
5 
1 
19 
1 
7 
8 
2 
17 
11 
10 
4 
2 
57 
9 
12 
14 
2 
64 
7 
30 
3 
4 
1 
40 36 
5 12 
2 
9 1 
10 6 
11 11 
51 89 
3 11 
50· 23 
2 
5 5 
1 
36 
1 
20 
1 
2 
11 
6 
77 
24 
18 
4 
4 
1 
41 
1 
7 
4 
5 
21 
68 
29 
15 
4 
4 
1 
3 
7 
4 
20 
8 
99 
9 
12 
4 
32 
6 
1 
13 
7 
97 
12 
1 
44 
1 
9 
1 
32 
3 
3 
1 
14 
12 
59 
15 
1 
55 
4 
1 
21 
4 
5 
2 
12 
10 
90 
19 
3 
30 
1 
2 
4 
27 
2 
8 
7 
27 
10 
71 
22 
21 
1 
2 
5 
40 
4 
44 
25 
14 
50 
Jl 
1 
2 
I 
5 
4 
49 
21 
16 
6 
2 
3 
45 
9 
18 
3 
3 
J 
1 
3 
1 
2 
1 
2 
1 
1 
4 
3 
6 
1 
1 
4 
Fagus 1 9 5 12 20 7 7 6 J 4 2 
Larix 2 1 1 J 5 8 4 
Picea glauca 7 7 12 9 1 2 4 4 1 2 7 44 49 45 1 2 4 
Picea mariana 5 8 14 10 6 11 5 20 13 14 12 27 25 21 9 I 3 
Pinus banksiana 2 2 2 II 11 6 21 8 7 12 10 10 14 16 18 3 I 6 
Pinus strobus (P. resinosa) 18 17 64 51 89 77 68 99 97 59 90 71 SO 6 3 I I 
Quercus 3 11 7 3 11 24 29 9 12 15 19 22 II 2 2 I 
Salix 1 1 3 1 
Tsuga 5 10 30 50 23 18 15 12 44 55 30 21 2 
Ulmus 3 2 1 1 1 1 
Unknown 5 4 3 5 5 4 4 4 9 4 2 2 5 3 3 1 1 4 
TABLE II-(Continued)
 
Number of pollens of shrubs, herbs and spores tabulated while counting above tree pollens.
 
4 5 6 7 8 9 10 11 12 -13 20 24 26 Surf. 1 2 3Foot.level	 ! 
22 3 5 7 3 2 3Alnus 13 1 2
 
Corylus 2 2 1 1
 
1 2 1 1 2 
-\0	 
IIex 3 16 2 5 3 1Chenopodiaceae
'"	 7 2 1 2 5 3 1 2 1 Compositae 1 3 29 44 814 2 1 4 1 1 1 
1 1 4 
Gramineae 
Nymphaea
 
Fern spores?
 
15
 
Dryopteris
 
Osmunda 
2 1 3
 
Sphagnum
 1 3 1 3 1 
TABLE III
 
George's Heath
 
Numbers of pollen grains counted at any given foot-level.
 
Foot·level S. ~ I 2 3 4 5 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 In 20~ 21 22 22~ 25 29! 33
 
Total no. grains 100 200 200 200 200 210 200 200 200 200 200 200 200 200 200 200 200 200 200 200 75 100 125 100 100 12 10 3 7
 
Abies 2 4 2 3 1 1 1 2 1 4 4 4 8 4 9 6 18 9 2 I 2 
Acer 1 2 1 3 2 1 
Betula 19 22 41 29 15 19 8 15 8 8 21 18 27 15 35 49 35 42 58 44 6 5 9 2 7 
Carya I 1 1 
~ 
0­
Fagus 
Juglans 
5 G 5 4 3 2 2 
I 
Larix 2 1 1 1 I 1 4 5 4 5 10 7 1 1 3 2 
Picea glauca 26 24 6 4 1 2 5 6 3 3 3 2 3 8 4 6 22 23 36 44 64 67 67 39 7 3 1 3 
Picea mariana 14 25 8 23 14 9 19 6 10 7 10 8 8 5 18 8 18 18 15 22 11 6 8 2 4 2 1 
Pinus banksiana 5 16 12 8 6 15 14 6 12 16 20 22 9 13 7 14 21 10 21 31 8 13 21 18 38 2 4 
Pinus strobus 
(P. resinosa) 14 67 27 90 68 107 125 113 108 111 101 93 102 128 96 87 93 76 37 28 2 6 3 3 1 2 
Quercus 3 1 6 4 6 2 2 7 5 7 26 20 26 20 15 20 8 11 12 15 I 3 4 3 2 
Salix 1 1 1 1 1 2 1 
Tilia 1 
Tsuga 9 34 61 31 81 48 28 39 42 45 11 28 14 7 4 3 1 1 3 
Ulmus 3 1 2 2 2 1 2 1 1 2 I 2 
Unknown 9 2 7 3 3 3 3 2 2 1 2 1 3 3 7 4 2 4 2 7 1 5 
TABLE lII-(Continued) 
ban 
Pil1l~ strob"" 
(P. rcsinosa) 
Quercus 
Salix 
Tilia 
14 
.3 
67 
1 
27 
6 
90 
4 
68 107 125 113 lOB 
6 2 2 7 5 
1 1 
III 
7 
101 
26 
I 
93 102 128 
20 26 20 
96 
15 
87 
20 
I 
93 
8 
1 
76 
11 
37 
12 
2 
28 
15 1 
2 
3 
6 
4 
3 
3 
1 
3 
2 
1 2 
Tsuga 
Ulmus 
Unknown 
9 
9 
34 
2 
61 
3 
7 
31 
3 
81 
3 
48 
I 
3 
28 39 
2 
3 
42 
2 
2 
4S 
2 
II 
1 
2 
28 
2 
I 
14 
I 
2 
7 4 
1 
I 
3 
2 
3 
1 
1 
3 7 
1 
2 
4 
1 
3 
2 4 2 7 1 5 
Number of pollens of 
TABLE III-(Continued) 
shrubs, herbs and spores tabulated while counting above tree pollens. 
Foot-level S. ~ 1 2 3 4 5 6 7 8 9 10 11 12 13 I4 15 16 17 18 19 19~ 20~ 21 22 22~ 25 29~ 33 
...... 
~ 
Alnus 
Corylus 
Ilex 
Cornpositae 
Gramil!eae 
Nymphaea 
Typha 
F ern spores? 
Dryopteris 
Osmunda 
Sphagnum 
4 
2 
6 
4 
1 
1 2 
1 
4 
4 
10 
1 
~ 
4 
2 
3 
3 
1 
10 3 
2 
2 
2 
2 
1 
1 
I 
3 
3 
2 
2 
1 
1 
1 
1 
S 
1 
1 
1 
1 
1 
4 
I 
3 
3 
2 
2 
1 
3 
3 
2 
3 
S 
S 
S 
13 
1 
1 
31 
3 
I 
22 
3 
4 14 
1 
7 
1 
9 4 
TABLE IV 
Mt. Megunticook Bog 
Numbers of pollen grains counted at any given foot-level. 
Foot-level	 Sur. 1 1 2 3 4 5 6 7 8 9 10 II 12 13 H. 15 16 17 18 19 20• 
TOLal no. grains	 200 150 200 150 200 200 200 200 200 200 200 200 200 200 200 200 200 200 150 33 20 20 
Abies 1 1 1 1 1 2 1 7 2 5 
Acer 5 1 1 1 1 1 1 
Betula 53 44 38 53 47 47 65 19 13 33 13 13 17 27 39 40 71 15 5 2 
-
Carya 1 1 1 1 
'0 
00	 Fagus 4 2 7 10 19 12 9 4 1 5 4 
Fraxinus 1 
Larix 2 1 1 3 4 
Picea glauca 40 26 31 3 11 7 1 8 1 1 1 3 1 7 3 3 20 90 84 10 8 8 
Picea mariana 25 13 18 8 19 17 13 7 5 3 10 22 3 7 6 9 18 38 10 6 6 3 
Pinus banksiana 6 6 1 7 7 16 18 14 6 8 11 9 15 20 22 34 18 27 18 13 3 5 
Pinus strobus (P. resinosa) 36 23 23 13 45 57 53 61 61 70 106 69 102 21 78 87 50 16 7 1 1 
Quercus 20 6 4 4 6 6 9 8 2 14 13 22 17 26 37 12 9 4 8 3 
. Salix 2 1 1 1 
Tilia 1 
Tsuga 25 72 50 41 24 24 72 110 69 37 54 38 24 8 6 5 1 7 
Ulmus 1 1 1 2 1 1 1 1 
Unknown 8 3 6 3 4 11 6 5 1 2 3 2 2 8 1 4 1 2 
r\T_rr,.\ntiTu1en)'T'AllT C 
25 13 18 8 19 17 13 7 5 3 10 22 "3
• mariana ,. ,.Pinnll banksiana 6 6 1 16 18 14 6 8 11 9 15
 
Pinus Ul'tlbus (P. resinosa) 36 2J 2J 13 45 57 53 61 61 70 106 69 102
 
Quercus 20 6 4 4 6 6 9 8 2 14 13 22 17
 
Salix
 
Tilia 1
 
Tsuga 25 72 50 41 24 24 72 110 69 37 54 38 24 8 6 5 t 7
 
.Ulmus 1 1 1 2 1 1 1 1
 
Unkl10wn 8 3 6 3 4 11 6 5 1 2 3 2 2 8 1 4 1 2
 
TAB LE IV- (Continued) 
l'\umber of pollens of shrubs, herbs and spores tabulated while counting above tree pollens. 
12 13 14 15 16 17 18 19 20
 
Sur. 1 2
1 3 4 5 6 7 8 9 10 II
 Foot-level "
 
8 2 1 1 6 2 1 3 1 2 3 4 3
 Alnus
 1
Corylus
... 4 24 24 26 28 9 24 3 2
 
'CJ I1ex
 
'CJ
 
Chenopotliaeeae 1 1
5
Compositae 1 1 3 3
1
10 2 1 2 1 2 1 1 2
 Gramineae 2
 
~ymphaea 
1 9 34 6 5
Fern spores? 
1 4 10 10 14
OSlllunda
 
Sphagnum
 
Numbers of 
TABLE V 
Mullin's Pond 
pollen grains counted at allY given foot-level. 
Foot·level S. ~ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2a 22 23 24 24~ 26 27 28 29 30 
Total nO grains 125 200 200 200 150 200 150 200 200 200 150 200 200 200 200 200 200 200 200 200 200 200 200 200 150 200 24 33 25 8 5 SO 40 
Abies 2 3 1 2 1 1 1 2 1 3 3 
Acer 1 1 2 4 2 3 3 1 1 3 1 1 1 
Betllla 26 33 24 25 25 27 21 31 33 68 35 40 39 30 44 22 30 15 20 23 29 20 38 34 7 12 2 5 4 1 4 2 
Carya 1 1 
N Fagus 4 14 15 12 7 17 17 19 13 16 10 17 17 7 14 6 3 2 1 2 
g Fraxinus 1 2 
Juglans 
Larix 1 1 1 2 4 1 1 
Picea glauca 22 23 1 7 1 2 2 1 6 3 1 3 1 2 4 6 1 3 8 5 115 99 10 9 11 3 9 5 
Picea mariana 9 7 1 7 4 5 1 5 1 6 2 2 4 1 2 7 7 5 9 5 5 8 14 26 7 17 1 3 1 2 1 9 12 
Pinus banksiana 8 7 9 3 6 3 2 5 7 2 4 4 3 2 2 3 7 9 8 9 10 9 16 22 14 38 5 9 4 2 3 16 8 
Pinus strobus 
(P. resinosa) 32 39 41 27 25 37 32 55 50 66 30 36 33 23 27 39 70 58 97 92 70 84 96 87 1 19 1 3 2 2 
Quercus 11 6 16 12 7 8 10 14 24 12 10 12 17 19 15 8 11 24 21 24 29 46 18 15 5 2 3 1 3 
Salix 1 1 2 2 1 1 1 1 2 l 
Tilia 1 1 1 1 
Tsuga 5 63 84 99 68 93 64 62 61 18 26 57 72 109 94 107 64 73 32 41 54 24 1 2 2 6 1 1 1 8 
Ulmus 1 2 04 3 1 1 3 3 4 3 2 1 2 
Unknown 5 4 6 4 3 2 1 3 3 2 2 6 6 4 4 4 4 1 3 4 2 1 2 1 6 2 
TABLE V-(Continued) 
1"' .... ,1- 1-""," 1 ~_ .... _ ...... 4_""h •• I..... .,....1 n.h,1 ..... .... , .. ;"0' "3hrHr(> +,..(.'0'::> f'lnllf-'nc,:; 
~mv!na 
(P_ resinosa) 32 39 41 27 25 37 32 55 50 66 30 36 33 23 27 39 70 58 97 92 70 84 96 87Quercus 11 6 16 12 7 8 10 14 24 12 10 1 19 1 3 2 212 17 19 15 8 11 24 21 24 29 46 18 15Salix 1 1 5 2 3 1 32 2 1 1 1 1Tilia 21 .11 1 1Tsuga 5 63 84 99 68 93 64 62 61 18 26 57 72 109 94 107 64 73 32 4] 54 24 1Ulmus 1 2 2 6 1 1 12 4 3 81 1 3 3Unknown 4 3 2 1 25 4 6 4 3 2 1 3 3 2 2 6 6 4 4 4 4 1 3 4 2 1 2 I 6 2 
TABLE V-(Continued) 
Number of pollens of shrubs, herbs and spores tabulated while counting above tree pollens, 
Foot-level S. 1 2 3 4 5 6 7 8 9 10 II 12 13 14 IS 16 17 18 19 20 21 21 A 22 23 24 24~ 26 27 28 29 30
" 
" 
Alnus 4 2 4 4 3 2 6 12 1 2 2 4 2 2 4 6 8 3 2 6 5 4 2 1 2 ] 
Corylus 1 1 1 1 
8 Ilex 1 1 
Chenopodiaceae 1 1 
Compositae 5 1 2 ] 1 1 1 2 1 2 
Gramineae 26 1-1 14 8 12 9 12 9 20 21 J8 7 6 7 5 4 I 2 2 I 5 1 2 2 2 1 1 2 
Nymphaca 1 2 2 1 1 1 1 1 1 2 I 1 
Dryopteris 6 '3 4 3 1 1 1 2 2 
Osmunda 
t-.:> 
TABLE VI 
West Rockport 
Numbers of pollen grains counted at any given foot-level. 
Foot·le.vel Sur!. ~ 1 2 3 4 5 6 7 8 9 10 11 12 14b IS, 18 20 21 28 29 
Total no grains 100 200 200 200 200 200 200 200 32 100 ISO 200 100 33 2 4 9 5 3 3 
N 
0 
N 
Abies 
Acer 
Betula 
Faglls 
Juglans 
Larix 
Picea glauca 
Picea mariana 
Pinus banksiana 
Pinus strobus (P. resinosa) 
Quercus 
Salix 
Tilia 
Tsuga 
Ulmus 
Unknown 
16 
3 
13 
13 
13 
19 
7 
1 
16 
1 
1 
2 
19 
3 
31 
22 
20 
44 
7 
51 
1 
5 
3 5 
1 
11 7 4 11 
5 2 1 
1 1 
8 5 2 5 
10 7 7 15 
20 21 16 17 
62 133 155 138 
3 11 6 3 
1 
77 1O 6 5 
1 
2 1 
10 
2 
39 
9 
10 
20 
18 
79 
10 
2 
4 
44 
1 
7 
26 
21 
25 
51 
14 
1 
6 
3 
2 
13 
8 
4 
1 
1 
1 1 
6 3 6 
1 
40 102 122 
10 22 21 
22 12 33 
9 6 10 
1 5 
1 3 3 
3 
4 
61 
6 
21 
1 
3 
1 
1 
3 
11 
5 
8 
1 
2 
3 
I 
1 
2 
2 
1 
1 
6 
1 
1 
1 
1 
1 
2 
2 
'l"ADT r ,rT r.r __ £~••• ~.~1' 
2 
ILarix 1 1 9 7 2Picea gIauca 13 31 8 5 2 5 10 26 13 40 102 122 61 II 2 1Picea mariana 13 22 10 7 7 15 20 21 8 10 22 21 6 5 1 1Pinus banksiana 13 20 20 21 16 17 18 25 4 22 12 33 21 8 I 2 6 1 2Pinus strobus (P. resinosa) 19 44 62 133 155 138 79 51 1 9 6 10 1 1Quercus 7 7 3 11 6 3 10 14 1 5 3 2Salix 1 1Tilia 1 
Tsuga 16 51 77 10 6 5 
Ulmus 1 1 1 1
Unknown 1 5 2 1 2 6 I 1 3 3 1 3 1 
TABLE VI-(Continued)
 
Number of pollens of shrubs, herbs and spores tabulated while counting above tree pollens.
 
!FOOl-level Sud. l 1 2 3 4 S 6 7 8 9 10 11 12 14~ 15l 18 20 21 28 29 
8 
Alnus 
Corylus 
I1ex 
Compositae 
Gramineae 
Nymphaea 
Dryopteris 
Fern spores? 
Sphagnum 
5 
2 
2 
4 
1 
3 
2 
2 
6 
4 
1 
1 
1 
2 
1 
5 5 
2 
4 
2 
4 7 
3 
5 11 2 2 
2 
